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ABSTRACT 
Transitioning to medical school is challenging. To help ease this transition, medical schools across the 
country have implemented summer online courses, supplemental instruction, and pre-matriculation 
programs. Pre-matriculation programs offer the unique opportunity to acclimate students to the 
academic rigor and culture of medical school. The University of Minnesota Medical School Duluth 
Campus offers a summer pre-matriculation program to students from disadvantaged backgrounds and 
underrepresented populations in medicine. The program coincides with the school’s mission to train 
students who are committed to practicing family medicine that serves rural Minnesota and American 
Indian communities. Through this program, students gain academic knowledge, study-skills, and a 
support-network of faculty and peers. Evaluation of scores on a microbiology concept inventory exam 
of participants before and after the pre-matriculation program compared to their peers showed 
academic gains of the participants. A focus group with pre-matriculation participants was conducted 
over three years to help evaluate the strengths and weaknesses of the program. Interviews were also 
conducted with peer mentors, participants from previous years who assisted the students during the 
program. To assess the program’s impact on social and studying networks, social network analysis was 
conducted on three years of medical students to evaluate the impacts and longevity of connections 
made during the pre-matriculation program and to identify the unique studying and social networks of 
medical students. Evaluating the social networks, academic gains, and participant perception of the 
program will help the University of Minnesota Medical School Duluth Campus improve the pre-
matriculation program and further support underrepresented students.  
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CONCLUSIONS 
 Students demonstrated microbiology knowledge gain  
 Students preferred the on-site format over an online format, because it allowed 
students to develop a support network 
 Students liked that the course was content driven and included problem-based 
learning, allowing them to practice and develop necessary study skills 
 Pre-matriculation students developed peer connections in both social and academic 
networks 
 All of the participants said they would recommend the course to another student 
 
 
 
 
 
 
 
REFERENCE 
Marbach-Ad, G et al. 2009 Assessing Student Understanding of Host Pathogen Interactions 
Using a Concept Inventory. J. of Microbiology and Biology Education 10(43-50). 
 
ACKNOWLEDGMENTS 
The authors would like to acknowledge the other faculty, staff, and medical students who 
participated in the course. A.P. received the Herz Faculty Development Award, which 
supported her participation in the Harvard Macy Program for Health Professional 
Educators.  Funding was also provided by the undergraduate research opportunities 
program (UROP). Grant funding for the Pre-matriculation program was provided from 
the DHHS HRSA, BHPr Health Careers Opportunity Programs #D18HP10618.  
PRE-MATRICULATION COURSE DESIGN AND RATINGS 
 
The 4 week course was centered around an Infectious Disease theme and incorporated the 
following disciplines: microbiology, epidemiology, physiology, biochemistry, pathology, 
pharmacology, and immunology. The following topics were covered 
 
        Staphylococcus aureus 
        HIV 
        Mycobacterium tuberculosis 
        Clostridium difficile 
  
Students participated in the following learning activities each week and at the end of the 
course rated the value of the activities as a means of learning using a scale 1-5 with 1 
being less valuable and 5 being very valuable. The data is combined from 2013, 2014, and 
2015 (n=21).             
       Faculty Lectures      4.71 + 0.56   
    Lab Sessions      3.67 + 1.20 
    Case Presentation by participants 3.57 + 0.93 
    Problem-based Learning    4.62 + 0.59 
    Study Sessions      3.52 + 1.21 
 
 
     
 
       STUDENT DEMOGRAPHICS     
  
STUDENT COMMENTS FROM FOCUS GROUPS AND 
INTERVIEWS  
Benefits of Participating in the Pre-matriculation Course: 
Participants 
Able to try different study methods, learn how to be consistent with study time, improve time 
management skills, and develop life balance 
 
“Figuring out how to study and how to approach going over the amount of information kind of 
gave me a leg-up when we started foundations.” 
 
“The best part of it was just coming up & being able to settle in Duluth & meet professors face 
to face and meet classmates face to face, that was where the real benefit was” 
 
“Stress level was a lot lower because, purely because of pre-mat” 
 
“We all got to meet each other, and we hung out for the four weeks. We all still hang out now. It 
was really nice to get to meet people.” 
 
“Getting to know the professors. That made a huge difference.” 
 
“I don’t know if I would have passed Foundations without having had that summer to kind of 
get it together before I jumped in.  It was really helpful.” 
 
Returning 1st Year Students: 
“I would’ve gained a lot more if I could have [participated] the year before, but I wasn’t able 
to… being at the school everyday and getting into that schedule and being around your 
classmates in a smaller environment was helpful.” 
 
“I hate asking for help, so last year I didn’t ask for help and now, I think I feel more 
comfortable going to pretty much any of the faculty” 
 
Peer Mentors: 
“I think they took a lot out of it, and I think the ones that were able to do it are doing really 
well now and got situated lovely in Duluth.” 
 
“I think when you teach it, when you create questions, you realize what the high-yield stuff is, 
what is testable. It helps you develop those skills, which helped me studying for tests.”  
 
 
 
 
STUDENT KNOWLEDGE GAINS IN MICROBIOLOGY 
   2013, 2014, and 2015 
 
 
 
 
 
 
 
 
Figure 1: Pre-matriculation students were administered the Host Pathogen Interaction 
Survey (Marbach-Ad 2009) at the beginning of the pre-matriculation course (Pre-test) 
and to all students during the orientation week 5 weeks later after the course was 
completed.  The orientation test is the Post-test for the Pre-matriculation students and 
the average score on the test for all of the incoming students at orientation is listed as 
peers. A paired t-test was conducted to compare the Pre-test and Post-test scores of the 
combined data (p=.00016, t=3.917). Error bars represent standard deviation.  
Social Network Analysis 
   2013 Study Network   2013 Social Network 
    2014 Study Network    2014 Social Network 
Figure 2: Students were asked to list up to three peers with whom they 
study and up to three peers with whom they spend time with socially. 
Study and social networks were generated for both classes using Gephi. 
Red nodes represent students who participated in the pre-matriculation 
program. The average degree was calculated for pre-matriculation 
participants and non-participants.  
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